Phytochemical investigations of multiple shoot cultures of selected accessions AGB002 and AGB025 of Withania somnifera. established in vitro utilizing shoot tip apices cultured on Murashige and Skoog's medium supplemented with BAP (1 mg/L) have been carried out. This has lead to isolation of four glycowithanolides viz. Withanoside IV (WSG-3), Withanoside VI (WSG-3A), Physagulin D (WSG-P) and Withastraronolide (WSC-O).The structures of these have been confirmed on the basis of spectroscopic data. Multiple shoot cultures could be an alternative renewable resource for production of these biologically active molecules.
Withanolides and Glycowithanolides are a group of pharmacologically active compounds isolated from different plants of the family Solanaceae such as Withania somnifera, Withania coagulans, Acnistus australis and Datura metal. These biomolecules have received considerable attention in recent years owing to their wide potential of biological activities which include adaptogenic, anti-inflammatory, antitumor, immunomodulator, antioxidant and antistress properties [1] [2] [3] [4] . Among various plant sources of withanolides and glycowithanolides Withania somnifera (L) Dunal commonly known as Ashwagandha is one of the important source for these biologically active molecules. The plant is native to India and Africa. It is widely distributed in arid subtropical regions is now cultivated around the world. It is also called 'Indian Ginseng' for its rejuvenating properties [5] .
Production of bioactive metabolites from in vitro cultures has gained considerable attention in recent years. This approach holds great promise as an attractive alternative source to whole plant for production of high-value low volume phytochemicals [6, 7] . Extraction of bioactive compounds from plant tissue cultures is simpler than extraction from organized complex tissues of plants. From a review of the literature [8] [9] [10] it was found that tissue cultures of Withania somnifera have been investigated extensively for production of withanolides, however, in vitro cultures have not been phytochemically investigated for the production of glycowithanolides. Glycowithanolides are withanolide glycosides which may be further acylated to sitoindosides containing a glucose molecule at carbon-27. Antistress benefits, antioxidant [11] anxiolytic, antidepressant and immunomodulatory activity [12] [13] [14] associated with Withania somnifera have been attributed to the presence of glycowithanolides. Several glycowithanolides have been isolated and identified in Withania somnifera [15] . The present communication reports for the first time potential of in vitro established proliferative multiple shoot cultures of W. somnifera to synthesize biologically active glycowithanolide molecules. Rt=Retention Time:*% dry wt basis;**age 30 days after planting (DAP). The HPLC data shown in Table 1 . Both the shoot culture lines accumulated all four glycowithanolides but in differing proportions. The content of WSG-3 was recorded to be highest. On comparing data for the parent plant and respective shoot culture lines it was found that quantitative difference in glycowithanolide content did exist between the parent and in vitro regenerated shoots. However the glycowithanolide profile remained the same. Multiple shoot cultures of medicinal plants provide a good source for the production of biomolecules, higher product yield, stability and growth of shoot cultures offers good alternative over the intact plant [6, 16] . Besides, the shoot cultures i) provide a homogenous and genetically uniform material, ii) may be propagated at any time in large quantities iii) form good uniform system for feeding experiments with possible precursors of biosynthesis under controlled conditions for attaining enhanced product yield and (iv) provide an ideal uniform system for a genomic based pathway dissection.
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The present study establishes for the first time the in vitro shoot culture based production of glycowithanolides in W. somnifera. This study suggests that the biosynthetic pathway for the glycowithanolides was not affected by adopting in vitro culture conditions. 
Experimental

Multiple Shoot Cultures
Glycowithanolides and withanolides Isolation:
Dried and powdered samples of shoot cultures were homogenized and extracted with ethanol: water (1:1) (3 times) for 3 hours by mechanical stirring at room temperature. Combined extracts were then filtered and evaporated to dryness in vacuo at 60±2 o C.
HPLC Analysis:
Accurately weighed residue of the 50% alcoholic extract was dissolved in a fixed volume of HPLC grade methanol: water (1:1) solution. The solutions were filtered through a Millipore filter (0.45 µm) before injection into the HPLC system. The analysis was carried out on a Waters, USA system consisted of a quaternary gradient pump, an auto-sampler, an automatic thermostatic column, a photodiode array detector, a temperature control module and a computer with Empower software. The column used for analysis was an RP-18e, 5 µm column using two mobile phases, methanol: water (60:40) for isocratic system and acetonitrile: water for gradient system at the flow rate of 0.7 ml/min. the retention time was 30 min in isocratic system and 60 min in gradient system. The percentage compositions were computed from their respective peak areas.
Identification of Glycowithanolides and Withanolides:
The identification was verified by TLC analysis and retention time [RT] of HPLC separation and compared with standards. TLC was via pre-coated silica gel plates (CHCl 3 :MeOH (96:4)) and visualizing with vanillin reagent [vanillin: boric acid: methanol: sulphuric acid in the ratio of 0.5 g: 50 g: 500 cm 3 :10 cm 3 (50%)]
